ABSTRACT: Papers on mycobacteria in food, feed and water, published between 1945 and 2010 and indexed in the database Web of Science ® (Thomson Reuters) were ranked according to authors, institutions, countries and source titles. The total number of papers on mycobacteria and food and mycobacteria and water were 1486 and 1419, respectively. More than 40% of papers have been published in the last five years. In addition to publications in peer reviewed journals the archives of ProMED-mail and the Rapid Alert System for Food and Feed of the European Union were also searched. It is evident that much attention is being paid to mycobacteria in food, feed and water as they likely pose a public health risk.
There is no doubt that Mycobacterium bovis, a known member of the obligatorily pathogenic group of mycobacteria, can be shed in milk and can cause tuberculosis as a food pathogen. A globally disseminated species, contaminating milk, is Mycobacterium avium subsp. paratuberculosis. Many other mycobacteria are present in the environment and in food and potable water, and high numbers of cells are often consumed daily over an extended period of time. Generally, although highly resistant to higher temperatures and some disinfectants, mycobacteria are not yet considered to pose a risk as food pathogens. Nevertheless, nontuberculous mycobacterioses represent serious infections for immunodeficient persons and food or water can be a vector for their transmission. A basic consideration is that of dead mycobacterial cells as source of immunomodulators and it is generally accepted that muramylpeptides, originating from peptidoglycans in bacterial cell walls, are very effective triggers of different immunoprotective and inflammatory pathways. Unfortunately, it is not known how many mycobacterial cells surround us and how easy it is to ingest thousands of cells with contaminated food, water, biofilms, aerosols or air.
Greater interest should concern the presence of mycobacteria in baby food, because formula fed babies may be under the influence of immunoactive components of mycobacterial cells (Hruska et al., 2005) . A recently published book has summarised the impact of mycobacteria in the environment on human and animal health (Kazda et al., 2009) . Some reviews pertaining to mycobacteria in food, feed and water are listed in Table 1 .
The Web of Knowledge ® portal (Thomson Reuters) has already been used to analyse the search results of publications pertaining to paratuberculosis (Hruska, 2004; Kaevska and Hruska, 2010a) and Mycobacterium avium (Kaevska and Hruska, 2010b) . The aim of this analysis is to assess the trend in research on mycobacteria in water, feedstocks, and food and participation of authors, institutions and countries in the published results. Anonymous, 2010; Nacy and Buckley, 2008 Food safety interventions in primary production of beef and lamb Adam and Brulisauer, 2010 Mycobacteria from foods as possible exposure sources Argueta et al., 2000 Mycobacterium paratuberculosis: a potential food-borne pathogen? Collins, 1997 Mycobacterium avium subsp. paratuberculosis in food products Eltholth et al., 2009 Mycobacterium avium subsp. paratuberculosis in food Cirone et al., 2007 Mycobacterium avium subsp. paratuberculosis in milk and cheese Grant, 2006 Emerging bacterial pathogens in meat and poultry Mor-Mur and Yuste, 2010 Isolation of mycobacteria from porcine lymph nodes van Ingen et al., 2010 Mycobacterium avium from patients and foods Yoder et al., 1999 Infections due to Mycobacterium avium complex Kasperbauer and Daley, 2008; McGrath et al., 2010 Mycobacterium bovis as a zoonosis Thoen et al., 2006 Tuberculosis: a re-emerging disease in animals and humans Thoen et al., 2009 Nontuberculous mycobacteria causing disease in humans van Ingen et al., 2009 Mycobacteria and HIV-Infected Individuals Yajko et al., 1995 Free-living amoebae -a vector for mycobacteria Salah et al., 2009 Mycobacteria in water and biofilms Falkinham 2009a,b; Falkinham, 2010 
MATERIAL AND METHODS

RESULTS AND DISCUSSION
Mycobacteria and water
In total Authors who published ten or more papers, collected in the database for mycobacteria and water are presented in Table 3 , the institution of authors in Table 4 , and countries in Table 5 . From the number of published papers it can be seen that research on mycobacteria in water is being 
Mycobacteria and food or feedstocks
In total 1486 papers have been published between 1950 and 2010 ( Figure 2 , Table 2 ), 668 (45%) during the last five years, indexed from 2006 to November 2010. Most papers were concerned with milk (626) and fish (381). Table 2 summarized papers sorted according to the key words used. Attention has been paid also to meat, cheese and vegetables. Mycobacteria in feed have been mentioned in 119 papers.
Authors who published ten or more papers, collected in the database for mycobacteria and food or feed are presented in Table 7 , the institution of authors in Table 8 , and countries in Table 9 . It is evident, that according to the number of published papers research on mycobacteria is proceeding most intensely in the institutions of the US Department of Agriculture, Veterinary Research Institute, Brno, Queens University, Belfast, and the University of Wisconsin, from which more than 30 papers were published. The total number of authors was 4814, institutions 1512, and countries 84 (Table 2) . Papers have been published in 531 journal titles (Table 10) A search of the ProMED-mail archive retrieved 60 records, some reporting mycobacteria as food risk for consumers (Table 11) .
Mycobacteria in food and water are not under regulation according to EU legislation. Nevertheless, a report is present in the RASFF database, describing Mycobacterium tuberculosis in cattle from which milk was used to produce raw milk cheese from Germany, distributed to France, United Kingdom and the United States (RASFF Notification 2009 .1227 .
From the increasing number of publications it is evident that mycobacteria in food, feed and water are the subject of intense research. An understanding of how mycobacteria participate in human and animal infections and how they participate in immunomodulation and contribute to autoimmune and autoinflammatory diseases will likely lead to the implementation of regulatory measures to protect consumers against this public health risk.
